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(54) TiUc: A MOUNTING DEVICE FOR ROTATING ELECTRIC MACHINES 



(57) Abstract 

The present invention relates to a mounting 
device (80) for reducing short-circuiting forces that 
are transmitted from a stator core to a stator body in 
a rotating electric machine comprising a stator with 
windings drawn through slots in the stator, wherein 
the stator core is composed of a number of packs 
(82), each of which includes a number of metal 
sheets, or of a number of metal sheets, each pack 
(82) r metal sheet having two identical grooves 
(84) aiiangcd for cooperation with wedge members 
(86) desisted to join together packs (82) or metal 
sheets, and wherein the stator body comprises 
beams (88), each connected to a wedge member 
(86). The mounting device (80) also comprises 
a connector (90) arranged through the beam (88) 
and secured in the wedge member (86) in order 
to connect the beam (88) and wedge member (86) 
in such a manno' as to permit sliding between the 
wedge member (86) and the beam (88) in the event 
of sh rt-circuiting. The windings also consist of 
high-voltage cable (10). 
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A MOUNTING DEVICE FOR ROTATING ELECTRIC MACHINES 
Technical field : 

The present invention relates in a first aspect to a 
5 mounting device for reducing short-circuiting forces 
that are transmitted from a stator core to a stator 
body in a rotating electric machine. 

In a second aspect the present invention relates to a 
10 rotating electric machine incorporating mounting 
devices of the above-mentioned type. 

The invention is applicable to rotating electric 
machines such as synchronous machines and normal 

15 asynchronous machines. The invention is also appli- 
cable to other electric machines such as dual-fed 
machines, and to applications in asynchronous static 
current converter cascades, outerpole machines and 
synchronous flow machines provided their windings are 

20 made up of insulated electric conductors, preferably 
operating at high voltages. By high voltages is meant 
in the first places electric voltages in excess of 
10 kV- A typical working range for the device 

according to the invention may be of 36 kV-800 kV. 

25 

The invention is in the first place intended for use 
with a high-voltage cable of the type built up of an 
electric conductor composed of a number of strand 
parts, a first semiconducting layer surrounding the 
30 electric conductor, an insulating layer surrounding the 
first semiconducting layer, and a second semiconducting 
layer surrounding the insulating layer, and its 
advantages are particularly prominent here. The 
invention refers particularly to such a cable having a 
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diameter within the interval 20-200 mm and a conducting 
area within the interval 80-3000 mm^. 

Such applications of the invention thus constitute 
5 preferred embodiments thereof. 

Background art: 

Similar machines have conventionally been designed for 
voltages in the range 15-30 kV, and 30 kV has normally 
10 been considered to be an upper limit. This generally 
means that a generator must be connected to the power 
network via a transformer which steps up the voltage to 
the level of the power network, i.e. in the range of 
approximately 130-400 kV. 

15 

A conductor is known through US 5 036 165, in which the 
insulation is provided with an inner and an outer layer 
of semiconducting pyrolized glassfiber. It is also 
known to provide conductors in a dynamo-electric 

20 machine with such an insulation, as described in 
US 5 066 881 for instance, where a semiconducting 
pyrolized glassfiber layer is in contact with the two 
parallel rods forming the conductor, and the insulation 
in the stator slots is surrounded by an outer layer of 

25 semiconducting pyrolized glassfiber. The pyrolized 
glassfiber material is described as suitable since it 
retains its resistivity even after the impregnation 
treatment. 

30 In rotating electric machines the stator core is 
attached to the stator body by mounting devices. 

Conventional mounting devices consist of a guide bar, a 
beam and a mounting bolt. The guide bar is used to 
35 guide the stator lamination segments when laying the 
plates for the laminated core. The beam is welded into 
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the stator body. The mounting bolt secures the guide 
bar to the beam and is arranged with the bolt head 
recessed in the guide bar and attached in the beam by a 
screw joint. (See Figure 3,) The mounting bolt is 
5 thus shorter than the thickness of the beam. The 
package with guide bar, bolt and beam is repeated a 
number of times in peripheral direction of the stator. 
Since this connection between laminated core and stator 
body is relatively rigid, forces are transmitted from 

10 the stator core to the stator body and the base in the 
event of a short circuit. Transient short-circuiting 
forces are thus transmitted directly into the base. 
Furthermore, the manufacturing procedure for 
conventional mounting devices is relatively complicated 

15 and expensive. A specially-manufactured bolt is used, 
for instance. 

Summary of Uie ±nvent:a.on: 

The object of the present invention is to solve- the 

20 problems mentioned above. This is achieved with a 
mounting device for reducing short-circuiting forces 
that are transmitted from a stator core to a stator 
body in a rotating electric machine as defined in claim 
1, and a rotating electric machine comprising mounting 

25 devices of the above type as defined in claim 13. The 
rotating electric machine comprises a stator. The 
stator core is composed of a number of packs, each of 
which includes a number of metal sheets, or of a number 
of metal sheets, each pack or metal sheet having two 

30 identical grooves arranged for cooperation with wedge 
members designed to join together packs or metal 
sheets. The stator body comprises beams, each 

connected to a wedge member. The mounting device 
according to the present invention is characterized in 

35 that windings are drawn through slots in the stator, 
wherein the windings consist of high-voltage cable and 
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that the mounting device comprises a connector arranged 
through a through-hole in the beam and secured in the 
wedge member in order to connect the beam and wedge 
member, wherein the cross-sectional area of said hole 
5 at right angles to its longitudinal axis being greater 
than a cross-sectional area of the connector at right 
angles to the longitudinal axis of the connector, so as 
to permitting sliding between the wedge member and the 
beam in the event of short-circuiting. 

10 

The mounting device according to the invention greatly 
reduces the forces transmitted from the stator core to 
the stator body in the event of short circuits. The 
mounting device is easy and quick to produce, as well 
15 as being relatively inexpensive. 

In machines according to the invention the windings are 
preferably of a type corresponding to cables with 
solid, extruded insulation, such as those now used for 

20 power distribution, e.g, XLPE-cables or cables with 
EPR- insulation. Such a cable comprises an inner 

conductor composed of one or more strand parts, an 
inner semiconducting layer surrounding the conductor, a 
solid insulating layer surrounding this and an outer 

25 semiconducting layer surrounding the insulating layer. 
Such cables are flexible. Which is an important 
property in this context since the technology for the 
device according to the invention is based primarily on 
winding systems in which the winding is formed from 

30 cable which is bent during assembly. The flexibility 
of a XLPE-cable normally corresponds to a radius of 
curvature of approximately 20 cm for a cable 30 mm in 
diameter, and a radius of curvature of approximately 
65 cm for a cable 80 mm in diameter. In the present 

35 application the term ^"flexible" is used to indicate 
that the winding is flexible down to a radius of 
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curvature in the order of four times the cable 
diameter, preferably eight to twelve times the cable 
diameter . 

5 The winding should be constructed to retain its 
properties even when it is bent and when it is 
subjected to thermal stress during operation. It is 
vital that the layers retain their adhesion to each 
other in this context. The material properties of the 

10 layers are decisive here, particularly their elasticity 
and relative coefficients of thermal expansion. In a 
XtPE-cable, for instance, the insulating layer consists 
of cross-linked, low-density polyethylene, and the 
semiconducting layers consist of polyethylene with soot 

15 and metal particles mixed in. Changes in volume as a 
result of temperature fluctuations are completely 
absorbed as changes in radius in the cable and, thanks 
to the comparatively slight difference between the 
coefficients of thermal expansion in the layers in 

20 relation to the elasticity of these materials, the 
radial expansion can take place without the adhesion 
between the layers being lost. 

The material combinations stated above should be 
25 considered only as examples. Other combinations 

fulfilling the conditions si>ecified and also the 
condition of being semiconducting, i.e. having 
resistivity within the range of IQ-i-lO^ ohm-cm, e.g. 
1-500 ohm-cm, or 10-200 ohm-cm, naturally also fall 
30 within the scope of the invention. 

The insulating layer may consist, for example, of a 
solid thermoplastic material such as low-density 
polyethylene (LDPE) , high-density polyethylene (HOPE) , 
35 polypropylene (PP) , polybutylene (PB) , polymethyl 
pentene (PMP) , cross-linked materials such as cross- 
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linked polyethylene (XLPE) , or rubber such as ethylene 
propylene rubber (EPR) or silicon rubber. 

The inner and outer semiconducting layers may be of the 
5 same basic material but with particles of conducting 
material such as soot or metal powder mixed in. 

The mechanical properties of these materials, 
particularly their coefficients of thermal expansion, 

10 are affected relatively little by whether soot or metal 
powder is mixed in or not - at least in the proportions 
required to achieve the conductivity necessary 
according to the invention. The insulating layer and 
the semiconducting layers thus have substantially the 

15 same coefficients of thermal expansion. 

Ethylene- vinyl-acetate copolymers /nit rile rubber, butyl 
graft polyethylene, ethylene-butyl-acrylate-copolymers 
and ethylene-ethyl-acrylate copolymers may also 
20 constitute suitable polymers for the semiconducting 
layers . 

Even when different types of material are used as base 
in the various layers, it is desirable for their 
25 coefficients of thermal expansion to be substantially 
the same. This is the case with combination of the 
materials listed above. 

The materials listed above have relatively good 
30 elasticity, with an E-modulus of E<500 MPa, preferably 
<200 MPa. 

The elasticity is sufficient for any minor differences 
between the coefficients of thermal expansion for the 
35 materials in the layers to be absorbed in the radial 
direction of the elasticity so that no cracks appear. 
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or any other damage, and so that the layers are not 
released from each other. The material in the layers 
is elastic, and the adhesion between the layers is at 
least of the same magnitude as the weakest of the 
5 materials - 

The conductivity of the two semiconducting layers is 
sufficient to substantially equalize the potential 
along each layer. The conductivity of the outer 
semiconducting layer is sufficiently large to enclose 
10 the electrical field in the cable, but sufficiently 
small not to give rise to significant losses due to 
currents induced in the longitudinal direction of the 
layer . 

Thus, each of the two semiconducting layers essentially 
15 constitutes one equipotential surface and the winding, 
with these layers, will substantially enclose the 
electrical field within it. 

There is, of course, nothing to prevent one or more 
additional semiconducting layers being arranged in the 
20 insulating layer. 

The above mentioned and other advantageous embodiments 
of the present invention are stated in the dependent 
Claims . 

The invention will now be described in more detail with 
25 reference to preferred embodiments thereof and to the 
accompanying drawings. 

Brief descrxp-tion of -the drawings: 

Figure 1 shows a cross section through a high-voltage 
cable, 

30 Figure 2 shows a side view of a pack and a part of a 
wedge member included in a stator core. 
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Figure 3 shows a side view, partially in cross 
section, of a mounting device according to the 
state of the art, and 

Figure 4 shows a side view of a mounting device 
5 according to the present invention. 

Det:ai.led ciescr±pt:±on of embodiments of the present 
invention : 

Figure 1 shows a cross section through a high-voltage 
0 cable 10 used traditionally for transmitting electric 
power. The high-voltage cable 10 illustrated may be a 
standard XLPE cable, for instance, 14 5 kV, but without 
.sheath or screen. The high-voltage cable 10 consists 
of an electric conductor composed of one or more strand 
5 parts 12 made of copper (Cu) , for instance, and having 
circular cross section. These strand parts are 

arranged in the middle of the cable 10. Around the 
strand parts 12 is a first semiconducting layer 14. 
Around the first semiconducting layer 14 is a first 
20 insulating layer 16, e.g. XLPE-insulation, and around 
the first insulating layer 16 is a second 
semiconducting layer 18. 

Figure 2 shows a side view of a pack and a part of a 
25 wedge member included in a stator core. This figure 
has been included in order to explain the technical 
environment of the mounting device according to the 
invention and facilitate understanding of the problems 
existing with conventional mounting devices. (See 
30 Figure 3) . Each pack 40 comprises a number of metal 
sheets joined together. The metal sheets may have a 
thickness of 0.35-0.50 mm, for instance. Each pack 40 
comprises some 50-100 metal sheets which have been 
glued together, for instance. Each pack 40 is provided 
35 with two identical grooves 42 arranged along the outer, 
long side of the pack 40. As is evident from Figure 2, 
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the inner and outer long sides of the pack 4 0 have 
different radii of curvature so that when the packs 4 0 
are fitted together to form a stator core (magnetic 
laminated core), this will be cylindrical. The packs 
5 40 also include a number of slots 44 arranged around 
the inner long side of the pack 40, These slots 44 are 
intended for the stator windings in the finished stator 
core. The stator core also comprises wedge members 4 6 
(shown only partially) arranged on the stator body (not 
10 shown, see Figures 3 and 4), the end of said member 
which is illustrated having dovetail-shaped cross 
section. The wedge member need not have dovetail- 
shaped cross section. It may instead have two 
protrusions symmetrical in relation to the longitudinal 
15 axis of the wedge member. The grooves 42 arranged 
along the outer long side of the pack 4 0 have one 
inclined flank 48 and one straight, perpendicular flank 
50. As is evident in Figure 2, both the inclined 
flanks 4 8 face the same way. The entrance to the 
20 groove 42 is also wider than the greatest width of the 
wedge member 4 6. " The main reason for this design of 
the groove 42 is that the packs 40, comprising 50-100 
metal sheets glued together, cannot be bent as is the 
case with individual metal sheets. When assembling a 
25 stator core, a pack 4 0 is positioned by both the wedge 
members 4 6 being inserted intp the slots 42 and the 
packs 40 pushed to the right in this case, so that the 
inclined flanks 48 are in contact with the dovetailed 
shape of the wedge members 46. The pack 4 0 is thereby 
30 secured against clockwise movement in tangential 
direction. The next, partially overlapping pack 40 to 
be fitted is first mirror-inverted so that the inclined 
flanks 4 8 of the grooves 42 are on the right instead of 
the left side of the grooves 42. The mirror-inverted 
35 pack 40 is then positioned by the two wedge members 4 6 
being inserted in the slots 42 and the pack 40 pushed 
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to the left in this case so that the inclined flanks 48 
are in contact with the dovetailed shape of the wedge 
members 46. This pack is thereby secured against 
counter-clockwise movement in tangential direction. 
5 Arranging a locking device at the transition between 
packs in different layers ensures their being locked 
against tangential movement in both directions. This 
locking device may consist of a spot weld. 

10 It should also be pointed out that the stator core need 
not be built up of packs as shown in Figure 2, but may 
instead be formed of metal sheets stacked on top of, 
and partially overlapping each other. However, this 
does not affect the present invention. 

15 

Figure 3 shows a side view, partially in cross section, 
of, a mounting device according to the state of the art. 
The mounting device 60 is used to connect stator core 
and stator body. A part of the stator core is shown 

20 with the pack 62 (shown only partially) . (See Figure 
2.) Figure 3 also shows a groove 64 in the pack 62, 
which groove 64 is designed for receipt of a wedge 
member 66 having dovetail-shaped cross section. In 
Figure 3 the wedge member 66 is already inserted into 

25 the groove 64, with one end of the wedge member 66 in 
contact with the inclined flange of the groove 64 . 
(See Figure 2.) The mounting device 60 according to 
the state of the art comprises the wedge member 66, the 
beam 68 and the bolt 70. The wedge member 66 or, as it 

30 is also termed, the guide bar is used as described 
above to guide the laminated stator segments when 
laying the plates for the laminated core. The beam 68 
is in turn welded into the stator body (not shown) . 
The wedge member 66 is provided with a recess for the 

35 bolt head 72. This recess is produced by spot facing. 
The beam 68 is provided with a hole tapped at one end 
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SO that the bolt 70 can be secured by a screw joint 74. 
When the mounting device 60 is in place the bolt 70 is 
firmly tightened and the beam 68 thus abuts the pack 62 
and the wedge member 66. Since the beam 68 is welded 
5 into the stator body, the connection between stator 
core and stator body is substantially rigid and 
transient short-circuiting forces are thus transmitted 
directly into the base, these forces being transmitted 
from stator core to stator body and base. Specially- 
10 manufactured bolts 7 0 are used in the mounting device 
60 according to the state of the art. The mounting 
device 60 is repeated a number of times around the 
periphery of the stator. 

15 Figure 4 shows a side view, partially in cross section, 
of a mounting device according to the present 
invention. The mounting device 80 according to the 
present invention is also used to connect stator core 
and stator body. A part of the stator core is shown 
20 with the pack 82 (shown only partially) . (See Figure 
2.) Figure 4 also shows a groove 84 in the pack 82, 
which groove 8 4 is designed for receipt of a wedge 
member 86 having dovetail-shaped cross section. In 
Figure 4 the wedge member 86 is already inserted into 
25 the groove 84, with one end of the wedge member 8 6 in 
contact with the inclined flange of the groove 84. 
(See Figure 2.) The mounting device 80 according to 
the present invention comprises the wedge member 8 6, 
the beam 88 and a connector 90. The wedge member 86 
30 or, as it is also termed, the guide bar is used as 
described above to guide the laminated stator segments 
when laying the plates for the laminated core. The 
beam 88 is in turn welded into the stator body (not 
shown) . As can be seen in Figure 4, the connector 90 
35 is arranged in a through-hole 96 in the beam 88 so that 
the connector 90 extends through the beam 88. The 
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connector 90 is also secured in the wedge member 86 by 
means of a screw joint 94, for instance. The connector 
90 connects the beam 8 8 and wedge member 8 6 in such a 
way as to permit sliding between the wedge member 86 
5 and the beam 88 in the event of short-circuiting. This 
sliding occurs at the sliding surface (friction 
surface) 98. Thus the forces arising at short- 
circuiting are transmitted to the stator body to a 
greatly reduced extent. In the example shown in Figure 

10 4 the connector 90 consists of a bolt 90 with bolt head 
92 in contact with the beam 88, its threading in 
engagement with internal threading arranged in the 
wedge member 86 to form a screw joint 94. As can be 
seen in Figure 4, the through-hole 96 in the beam 88, 

15 perpendicular to its longitudinal axis, has a cross- 
, sectional area, greater than the corresponding cross- 
sectional area of the bolt 90 (not the bolt head 92) . 
A comparison between Figures 3 and 4 clearly indicates 
that the bolt 90 used in the mounting device 80 

20 . according to the present invention is longer than the 
bolt 7 0 used in the mounting device 60 according to the 
state of the art. 

Several advantages are obtained with a mounting device 
25 80 according to the invention as compared with a 
mounting device 60 according to .the state of the art: 

• The forces occurring at short-circuiting are 
transmitted to a considerably lesser extent to the 

30 stator body. 

• A long bolt maintains pre-stressing in friction 
surfaces better and for a longer time than a short 
bolt. The pre-stressing is retained even if subsidence 
occurs in the contact surfaces. 

35 • Given the same sliding length, the flexural 

stresses in the bolt will be lower. 
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The solution according to the present invention 
is less expensive than the conventional solution for 
the following reasons: 

No spot facing occurs in the guide bar (wedge 

5 member) 

Threading in the guide bar is considerably less 
expensive to produce than threading in the beam since 
guide bars are tapped in the workshop and are easy to 
handle 

10 - Inexpensive standard bolts are used instead of 

specially-manufactured bolts. 

The present invention is also suitable for a stator 
core that is not built up of packs but instead consists 
15 of individual metal sheets laid one on top of the other 
with overlap in such a way that the grooves in the 
metal sheets guide facing surfaces of the dovetail- 
shaped wedge member. 

20 The invention is not limited to the embodiment shown. 
Several modifications are feasible within the scope of 
the appended claims . 
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CX.AIMS 

1. A mounting device (80) for reducing short- 
circuiting forces that are transmitted from a stator 

5 core to a stator body in a rotating electric machine 
comprising a stator, wherein the stator core is 
composed of a number of packs (82), each of which 
includes a number of metal sheets, or of a number of 
metal sheets, each pack (82) or metal sheet having two 

10 identical grooves (84) arranged for cooperation with 

wedge members (86) designed to join together packs (82) 
or metal sheets, and wherein the stator body comprises 
beams (88), each connected to a wedge member (86), 
characterized in that windings are drawn 

15 * through slots in the stator, wherein the windings 
consist of high-voltage cable (10) and that the 
mounting device (80) comprises a connector (90) 
arranged through a through-hole (96) in the beam (88) 
and secured in the wedge member (8 6) in order to 

20 connect the beam (88) and wedge member (8 6),. 

wherein the cross-sectional area of said hole (96) at 
right angles to its longitudinal axis being greater 
than a cross-sectional area of the connector (90) at 
right angles to the longitudinal axis of the connector 

25 (90), so as to permitting sliding between the wedge 
member (86) and the beam (88) in the event of short- 
circuiting. 

2. A mounting device (80) as claimed in claim 1, 
30 characterized in that the high-voltage cable 

(10) is composed of an electric conductor having one or 
more strand parts (12) , a first semiconducting layer 

(14) surrounding the electric conductor, an insulating 
layer (16) surrounding the first semiconducting layer 
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(14), and a second semiconducting layer (18) 
surrounding the insulating layer (16) • 

3. A mounting device (80) as claimed in claim 2, 
5 characterized in that the high-voltage cable 
(10) has a diameter within the interval 20-200 mm and a 
conducting area within the interval 80-3000 mm^ . 

A. A mounting device (80) as claimed in any of 
10 claims 1-3, characterized in that the 
connector (90) is secured in the wedge member (86) by 
means of a screw joint . (94) . 

5. A mounting device (80) as claimed in claim 4, 
15 characterized in that the connector (90) 

consists of a bolt (90), the tapped end of the bolt 
(90) being designed for engagement (94) with screw 
threads in the wedge means (8 6) , and the end (96) of 
the bolt (90) provided with a head being designed for 
20 . abutment against the beam (88) . 

6. A mounting device (80) as claimed in any of 
claims 1-5, characterized in that the 
mounting device (80) is repeated a number of times 

25 around the periphery of the stator. 

7. A mounting device (80) as claimed in claim 2, 
characterized in that the winding is flexible 
and that said layers adhere to each other, 

30 

8. A mounting device (80) as claimed in claim 7, 
characterized in that said layers consist of 
materials with such elasticity and such a relation 
between the coefficients of thermal expansion that the 

35 changes in volume in the layers caused by temperature 
fluctuations during operation are absorbed by the 
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16 

elasticity of the materials so that the layers retain 
their adhesion to each other at the temperature 
fluctuations occurring during operation. 



5 9. A mounting device (80) as claimed in claim 8, 
characterized in that the materials in said 
layers have high elasticity, preferably with an E- 
modulus less than 500 MPa, most preferably less than 
200 MPa. 

10 

10. A mounting device (80) as claimed in claim 8, 
c-h aracterized in that the coefficients of 
thermal expansion for the materials in said layers are 
of substantially the same magnitude. 

15 

11. A mounting device (80) as claimed in claim 8, 
characterized in that the adhesion between 
the layers is of at least the same magnitude as in the 
weakest of the materials. 

20 

12. A mounting device (80) as claimed in claim 8, 
characterized in that each of the 
semiconducting layers essentially constitutes one 
equipotential surf ace . 

25 

13. A rotating electric machine incorporating a 
mounting device (80) as claimed in any of claims 1-12. 




THIS PAGE BLANK (usfto) 



2/3 




Fig. 2 



w 

THIS PAGE BLANK (usfto) 



3/3 




THSS PAGE BLAI^K (usfto) 



INTERNATIONAL SEARCH REPORT 



triLcmational appUcation No. 

PCT/SE 98/00167 



A. CLASSIFICATION OF SUBJECT ?WIaTTER 



^txB^in% w^niernliuonat Piitcnt Clawificntion (FFC) or to both n;itionai dwincftlion >nd IPC 



B. FIELDS SEARCHED 



Minimum documcntiition ffewchetl (clastifnaiiion system rollowed by clai«rianion symbols) 
IPC6: H02K 



Documcnuiiion tcurchca other thnn minimura Jocumcntation lo the extent that luch documents urc included in the fiolds searched 

SE,DK,FI,NO classes as above 



Electronic datn. base conffultcd during the inter nalioniU search (name of daU base and, where practicable, search urms used) 



WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



GtatiOii of document, witJi indication, where appropriate, of the rdtA^nt passages 



Relevant to cloicn No. 



DE 1807391 A (SONNENSCHEIN,ERNST-GUSTAV) , 27 May 
1970 (27. OS. 70), figure 2 



US 5036165 A (R.ELTON ET AL) . 3D July 1991 
(30,07.91). abstract 



US 5066881 A (R.ELTON ET AL). 19 November 1991 

(19,11,91), column 2. line 51 - line 68; column 3. 
line 21 - line 30 



US 4510077 A (R.ELTON), 9 April 1985 (09.04.85). 
column 1, line 61 - line 65; column 9, 
line 37 - line 40 



1-13 



1-X3 



7-13 



I Further doctimenta ftro listed in the conuniiatton of Box C. . j xl paicfii family annex. 



* Spedal aitc|cirtes ofciud dooamcnbE 

"A' doeumcnt dc&rant the general State of the art Whlth is not eonddcreo 

to be of ^Afdetilar rdevanec 
'B* erifv doeiiment taut published on or alto* the intemadooal lUing date 

"L" document Which ntay ttirovr doubts on priority «l«lmfs) or «4iich ii 
cited to cjctaWtSh the ptfblieaiian dmc of anothtr cita&oa or oihtr 
9ceial reason <as i^cdfied) 

'O* document refeniag to en oral disdonre, use, exhibition or other 



'P* document pubUdicd prior to the intcmtff end lUiag date btit l«tcr ih«n 
ttie pnority d«te ddmed 



T* liter Mlment pttblitfiCd «ner the sntcnittxand fiUnc d*te orF^onty 
dste BAd not in eoAiltet e^th the «ppUcmtion but dud lo undoAmd 
the pdadple or theory underiyfag the invention 

•X* dacumcnt of pwdeulir rdevanee: the ddmed invaidon eannoi be 
conddired novel or cannot be eoniddoed to involve na mvcnttve 
AOp tf^cn ihe documeni ii taken done 

* Y' doeumcnt of p«rtieular rdevanee: the dasmed invtoitian caimet be 
ca&dd«cd to tatidvc an inventive step 04ien the document if 
combined tdth one or more otho- nich documents, luch comlanatjon 
bcteg obvious to » perm doUcd in the art 

'A* document member of 4te fame patent fsmil y 



Date of t}ie actual completion or t^ic international search 



IS July 1998 



Dale of mailing of the incomaUonal search report 

17 July 1998 



Name and rnaiting address of the ISA/ 
Swedish Patent Office 
Box 5055. 8-102 42 STOCKHOLM 
Faeaimile No> 4>46 8 666 02 86 



Authorized oriioer 

Anna Theander 

Tdcphonc No. 8 782 23 00 



Form PCT;ISA/2]0 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



Intematisnal appUcatieo No. 
PCT/SE 98/00167 



C (CofitinuBUm). DOCUMCNl'S CONSIDERED TO BE RBLEVA^^' 



Categoty* 



Gutien of document, with indication, where appropriate, of the relevant paisageg 



US 4134036 A (G.R.CURTISS), 9 January 1979 
(09.01.79). figure 4 



FR 2376542 Al (ARQSHIDZE JURY V.). 28 July 1978 
(28.07.78). figures 4,5 



Relevant to daim No. 



1-13 



1-13 



Form PCT/ISA/2tO (eoaiinuatiaa of teeand thocQ {July 1992) 



INTERNATIONAL SEARCH REPORT 

Inforniatian on patent family members 



30/06/98 



Imcmationai application No. 
PCT/SE 98/00167 



ciu4 in starch report 



PubUcatian 
date 



Patent family 
mamber^tf) 



PUblieatien 



DE 


1807391 


A 


27/05/70 


NONE 








US 


5036165 


A 


30/07/91 


us 


5066881 


A 


19/11/91 










us 


5067046 


A 


19/11/91 










CA 


1245270 


A 


22/11/88 










us 


4853565 


A 


01/08/89 


US 


5066881 


A 


19/11/91 


US 


5036165 


A 


30/07/91 










us 


5067046 


A 


19/11/91 










CA 


1245270 


A 


22/11/88 










US 


48S3565 


A 


01/08/89 


US 


4510077 


A 


09/04/89 


CH 


664646 


A,B 


15/03/88 










DE 


3439093 


A.C 


15/05/85 










FR 


25S44S6 


A.B 


10/05/85 










GB 


2148880 


A»B 


05/06/85 










JP 


1789646 


C 


29/09/93 










JP 


4078576 


B 


11/12/92 










JP 60131853 


A 


13/07/85 


us 


4134036 


A 


09/01/79 


NONE 








FR 


2376542 


Al 


28/07/78 


NONE 









Fenn PCT/ISA/2tO (paunt family annear) (July 1992) 



THSS PAGE BLANK (uspto) 



